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(54) SEMICONDUCTOR DEVICE AND ITS MANUFACTURING METHOD 

(5 7) Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device capable of simplifying a step of impartingan index 
mark and preventing releasing or the like, and to provide 
a method for manufacturing the semiconductor device. 
SOLUTION: The semiconductor device comprises a 
semiconductor wafer 1 having a main surface formed 
with a circuit element, a plurality of electrode pads 
formed above the main surface of the wafer and 
electrically connected to the element, a sealing resin 3 
for sealing an upper part of the main surface of the 
wafer, and a plurality of external connecting terminals 
formed above the main surface so as to protrude from 
the surface of the sealing resin as the external 
connecting terminals 51 arranged substantially regularly 
at a predetermined interval. In this case, a shape of at 
least one external connecting terminal of the plurality of 
the terminals is different from that of other external 
connecting terminal. Since the shape of the external 
connecting terminal can be utilized as the index mark, 

the step of imparting the mark can be simplified, its release can be prevented or the like. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** s hows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 



[Claim(s)]. 

[Claim l] The semi conductor substrate 
which has the main front face in which 
the circuit element was formed, and two 
or more electrode pads which were 
formed in the main surface upper part of 
said semi conductor substrate, and were 
connected to said circuit element and 
electric target, So that it may project 
from the front face of the closure resin 
which closes the main surface upper part 
of said semi-conductor substrate, and 
said closure resin In the semiconductor 
device which has said external connection 
terminal which are two or more external 
connection terminals formed in said main 
surface upper part, and was substantially 
arranged regularly at the predetermined 
spacing The semiconductor device 
characterized by differing the 
configuration of the external connection 
terminal of at least 1 from the 



configuration of other external connection 
terminals among said two or more 
external connection terminals. 
[Claim 2] The external connection 
terminal with which said configurations 
differ is a semiconductor device according 
to claim 1 characterized by being either of 
the external connection terminals which 
is located near the 4 corners of said 
semi conductor substrate among said two 
or more external connection terminals. 
[Claim 3] The external connection 
terminal with which said configurations 
differ is a semiconductor device according 
to claim 1 characterized by being either 
other than the external connection 
terminal near the center of said 
semi conductor substrate among said two 
or more external connection terminals. 
[Claim 4] The external connection 
terminal with which said configurations 
differ is a semiconductor device according 
to claim 1 characterized by being the 
external connection terminal which 
formed said two or more external 
connection terminals in one. 
[Claim 5] claim 1 characterized by 
arranging substantially said two or more 
external connection terminals in the 
shape of a matrix in the main surface 
upper part of said semiconductor 
substrate thru/or 4 - a semiconductor 
device given in either. 
[Claim 6] The semi conductor substrate 
which has the main front face in which 
the circuit element which has a 
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predetermined function was formed, Two 
or more electrode pads which were 
formed in the main surface upper part of 
said semi-conductor substrate, and were 
connected to said circuit element and 
electric target, So that it may project 
from the front face of the closure resin 
which closes the main surface upper part 
of said semi conductor substrate, and 
said closure resin The semiconductor 
device characterized by differing the color 
of the side face of at least 1 of said 
semiconductor device from the color of 
other side faces . in the semiconductor 
device which has said external connection 
terminal which are two or more external 
connection terminals formed in said main 
surface upper part, and was substantially 
arranged regularly at the predetermined 
spacing. 

[Claim 7] The manufacture approach of a 
semiconductor device characterized by 
giving the information which shows the 
direction of said semiconductor device to 
the rear face of said wafer in the phase 
before cutting down each semiconductor 
device from said wafer in the 
manufacture approach of the 
semiconductor device manufactured by 
cutting down each semiconductor device 
from said wafer after closing a 
semiconductor device in the state of a 
wafer. 

[Claim 8] The manufacture approach of a 
semiconductor device according to claim 7 
characterized by giving said information 



two or more to one semiconductor device. 
[Claim 9] Said information is the 
manufacture approach of a 
semiconductor device according to claim 7 
or 8 characterized by being the notation 
which shows the direction of [ at the time 
of mounting said semiconductor device in 
a mounting substrate ] . 
[Claim 10] Said notation is the 
manufacture approach of the 
semiconductor device according to claim 9 
characterized by consisting of a segment 
which has the. starting point and a 
terminal point, and a mark which shows 
the terminal point added to said terminal 
point. 

[Claim 11] Said notation is the 
manufacture approach of the 
semiconductor device according to claim 
10 characterized by being an arrow head. 
[Claim 12] The semi conductor substrate 
which has the 1st main front face in 
which the circuit element was formed, 
and the 2nd main front face which 
counters said 1st main front face 
substantially, The semiconductor device 
characterized by having the direction 
distinction mark which was formed in 
said 1st main surface upper part, 
consisted of a segment which has two or 
more external terminals connected to 
said circuit element and electric target, 
and the starting point and a terminal 
point, and a terminal point mark added 
to said terminal point, and was formed on 
said 2nd main front face. 
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[Claim 13] Said direction distinction 
mark is a semiconductor device according 
to claim 12 characterized by forming 
more than one on said 2nd main front 
face. 

[Claim 14] Said direction distinction 
mark is a semiconductor device given in 
either of claims 12 or 13 characterized by 
being an arrow head. 

[Claim 15] The 1st main front face and 
the 2nd main front face which counters 
said 1st main front face substantially, 
The process for which the semi conductor 
wafer which has two or more 
semiconductor device formation sections 
divided by two or more scribe lines is 
prepared, The process which forms a 
circuit element in said 1st main front face 
of said semiconductor device formation 
section, The process which forms in said 
1st main surface upper part of said 
semiconductor device formation section 
two or more external terminals connected 
to said circuit element and electric target, 
The manufacture approach of the 
semiconductor device characterized by 
having the process which forms in said 
2nd main front face the information 
which shows the direction of a 
semiconductor device, and the process 
which obtains said semiconductor device 
by carrying out grinding of said scribe 
line, and piece [ of an individual Hzing 
said each semiconductor device formation 
section. 

[Claim 16] The information which shows 



the direction of said semiconductor device 
is the manufacture approach of the 
semiconductor device according to claim 

15 characterized by being formed two or 
more to said one semiconductor device 
formation section. 

[Claim 17] Said information is the 
manufacture approach of the 
semiconductor device according to claim 

16 characterized by being the notation 
which shows the direction of [ at the time 
of mounting said semiconductor device in 
a mounting substrate ]. 

[Claim 18] Said notation is the 
manufacture approach of the 
semiconductor device according to claim 

17 characterized by consisting of a 
segment which has the starting point and 
a terminal point, and a mark which 
shows the terminal point added to said 
terminal point. 

[Claim 19] Said notation is the 
manufacture approach of the 
semiconductor device according to claim 

18 characterized by being an arrow head. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is 
the technique of having the description in 
the structure of information (an index 
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mark is called hereafter) which a 
chip-size package (Chip Size 
Package; CSP) and its manufacture 
approach are started, and shows the 
mounting direction over a mounting 
substrate, and the direction of the 
package itself especially, such as an 
alphabetic character and a notation. 
[0002] 

[Description of the Prior Art] There is a 
technique which is almost the same as a 
semiconductor chip (bare chip), or made 
magnitude of the package of a 
semiconductor device the slightly large 
dimension as a technique for realizing 
high- density mounting on the mounting 
substrate of a semiconductor device and 
which is called a chip size package (Chip 
SizePackage^CSP). It can make into a 
slightly large dimension whether to be 
almost the same as a semiconductor chip 
in the magnitude of the package ized 
semiconductor device by arranging the 
connection terminal (external connection 
terminal) to a mounting substrate in a 
grid configuration at the principal plane 
(circuit forming face) of the 
semiconductor chip of an abbreviation 
square configuration. According to such a 
chip -size package, while the 
component- side product of a 
semiconductor device to a mounting 
substrate becomes small, the wire length 
which ties the electrode and external 
connection terminal on a semiconductor 
chip can become short, and can raise the 



working speed of a semiconductor device. 
[0003] Moreover, the technique (the wafer 
level CSP is called hereafter) which 
package izes a semiconductor device with 
a wafer condition is also proposed. The 
wafer level CSP is the phase before 
cutting down each semiconductor chip 
from a wafer, and is the technique of 
performing the package -ization. 
According to the wafer level CSP, since a 
package process can be made into a wafer 
process and one, there is an advantage 
that a manufacturing cost can be lowered 
substantially. 

[0004] An index mark is given to a 
semiconductor device. This index mark is 
a mark to show the mounting direction of 
the semiconductor device to a mounting 
substrate. In a semiconductor device like 
the wafer level CSP, generally, this index 
mark is arranged at the rear-face (circuit 
agenesis side) side of a semiconductor 
device, and can distinguish now the 
mounting direction of a semi conductor 
substrate visually in the case of mounting 
of a semiconductor device to a mounting 
substrate. 
[0005] 

[Problem(s) to be Solved by the 
Invention] However, in the index mark 
method of presentation in the 
conventional technique, in order to give 
an index mark for each semiconductor 
device of every, there were the following 
troubles. 

** Adjustment of the physical 
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relationship of an index mark and a 
semiconductor device is needed for every 
semiconductor device. The process which 
a throughput is restricted and gives an 
index mark by this is needed. 
** The case where it cannot fall and 
distinguish will occur, and when an index 
mark is formed using ink or a laser beam, 
in the case of ink, it separates, when it is 
a laser beam, a laser beam will penetrate 
a silicon layer, and an internal circuit 
pattern will be degraded. 
** If the size of a semiconductor device 
becomes small, adjustment of the relation 
between a semiconductor device and the 
location of an index mark will become 
difficult. Moreover, an index mark also 
becomes small and the mounting 
direction cannot be easily distinguished 
in the case of mounting to a mounting 
substrate. 

[0006] This invention is made in view of 
the above-mentioned trouble which the 
conventional semiconductor device has, 
and the object of this invention is a thing 
which can attain simplification of the 
process which gives an index mark and 
for which the manufacture approach of 
new, the improved semiconductor device, 
and a semiconductor device is offered. 
[0007] Moreover, another object of this 
invention is a thing which can prevent 
balking of an index mark, and 
degradation of a circuit pattern and for 
which the manufacture approach of new, 
the improved semiconductor device, and a 



semiconductor device is offered. 
[0008] Moreover, another object of this 
invention is a thing which physical 
relationship of a dimension and an index 
mark can be adjusted easily, and can 
distinguish the mounting direction easily 
in the case of mounting to a mounting 
substrate and for which the manufacture 
approach of new, the improved 
semiconductor device, and a 
semiconductor device is offered, even if 
the size of a semiconductor device 
becomes small. 
[0009] 

[Means for Solving the Problem] The 
semi conductor substrate which has the 
main front face in which the circuit 
element was formed according to the 1st 
viewpoint of this invention in order to 
solve the above-mentioned technical 
problem, Two or more electrode pads 
which were formed in the main surface 
upper part of a semi conductor substrate, 
and were connected to the circuit element 
and the electric target, So that it may 
project from the front face of the closure 
resin which closes the main surface upper 
part of a semi conductor substrate, and 
closure resin In the semiconductor device 
which has the external connection 
terminal which are two or more external 
connection terminals formed in the main 
surface upper part, and was substantially 
arranged regularly at the predetermined 
spacing The semiconductor device 
characterized by differing the 
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configuration of the external connection 
terminal, of at least 1 from the 
configuration of other external connection 
terminals among two or more external 
connection terminals is offered. 
[0010] According to this semiconductor 
device, the configuration of an external 
connection terminal can be used as an 
index mark. For this reason, there is the 
following outstanding effectiveness. 
** Since the process itself which gives an 
index mark becomes unnecessary, the 
positioning activity for doubling an index 
mark with the location of each 
semiconductor device becomes 

unnecessary. 

** Since the configuration of an external 
connection terminal is used as an index 
mark, unlike the conventional technique 
which formed the index mark using ink, 
it is avoidable that an index mark secedes 
from a semiconductor device. Moreover, 
unlike the conventional technique which 
formed the index mark using the laser 
beam, degradation of the circuit pattern 
inside equipment can be prevented. 
** One side (diameter) is 400-micrometer 
(0.4mm) extent, and the magnitude of an 
external connection terminal can 
recognize the configuration with the 
naked eye. For this reason, the mounting 
direction can be distinguished easily. 
[0011] If the external connection terminal 
with which configurations differ is used 
as either of the external connection 
terminals which is located near the 4 



corners of a semi conductor substrate, the 
mounting direction can be distinguished 
easily. However, what is necessary is not 
to consider as a part for four corners 
strictly, and just to prepare the external 
connection terminal with which 
configurations differ in the location which 
can distinguish the mounting direction, 
even if it is the circumference for four 
corners. Namely, the external connection 
terminals with which configurations 
differ should just be either other than the 
external connection terminal near a 
center among the external connection 
terminals substantially arranged 
regularly at the predetermined spacing. 
On terminal layout design, even if it is 
the case where an external connection 
terminal is not prepared in a part for four 
corners, the external connection terminal 
with which configurations differ can be 
prepared, and a degree of freedom 
increases to terminal layout design. 
[0012] Moreover, it may have the function 
that two or more external connection 
terminals are the same, like the external 
connection terminal connected to a 
touch down fine. In such a case, it is also 
possible by forming the external 
connection terminal of these plurality in 
one to differ other external connection 
terminals and configurations and to use 
this as an index mark. 
[0013] Moreover, the semiconductor 
substrate which has the main front face 
in which the circuit element which has a 
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predetermined function was formed 
according to other viewpoints of this 
invention in order to solve the 
above-mentioned technical problem, Two 
or more electrode pads which were 
formed in the main surface upper part of 
said semi-conductor substrate, and were 
connected to said circuit element and 
electric target, So that it may project 
from the front face of the closure resin 
which closes the main surface upper part 
of said semi conductor substrate, and 
said closure resin In the semiconductor 
device which has said external connection 
terminal which are two or more external 
connection terminals formed in said main 
surface upper part, and was substantially 
arranged regularly at the predetermined 
spacing The semiconductor device 
characterized by differing the color of the 
side face of at least 1 of said 
semiconductor device from the color of 
other side faces is offered. 
[0014] Since the index mark of each 
semiconductor device arranged up and 
down is in the side face of a 
semiconductor device in the actual 
condition even if it is the case where 
mounting which the technical trend 
which raises packaging density changed 
and multilayer- structureized is 
performed although the surface mounting 
of one layer is in use, in case it mounts to 
a mounting substrate, the mounting 
direction can be checked easily. 
[0015] Moreover, according to the 



viewpoint of further others of this 
invention, after closing a semiconductor 
device in the state of a wafer, in the 
manufacture approach of the 
semiconductor device manufactured by 
cutting down each semiconductor device 
from said wafer, the manufacture 
approach of a semiconductor device 
characterized by giving the information 
which shows the direction of said 
semiconductor device to the rear face of 
said wafer in the phase before cutting 
down each semiconductor device from 
said wafer is offered. 

[0016] Since an index mark can be given 
on wafer level, positioning of the 
semiconductor device of each which had 
gone to accumulate which gives an index 
mark in the condition of having been 
piece [ of an individual Hzed like before 
becomes unnecessary. And putting in 
pitch migration according to the 
magnitude of a semiconductor device, 
after justifying only the inclination of the 
circuit pattern currently formed in the 
interior of equipment, and one specific 
point, it can bundle up on wafer level and 
an index .mark can be given. Therefore, 
large compaction of the processing time 
in the process which gives an index mark 
is possible. 

[0017] In the above-mentioned 
manufacture approach, it is desirable 
that an index mark is given two or more 
to one semiconductor device. If an index 
mark small enough is adopted compared 
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with the magnitude of a semiconductor 
device and two or more index marks are 
given to one semiconductor device, 
without being caught by the location 
concept of a semiconductor device, it can 
bundle up on wafer level and an index 
mark can be given. Since positioning of a 
semiconductor device and an index mark 
becomes unnecessary, compaction of the 
further processing time is possible. 
[0018] Furthermore, as for an index mark, 
it is desirable that it is the notation 
which shows the direction of [ at the time 
of mounting a semiconductor device in a 
mounting substrate ]. An index mark can 
be easily arranged also about the 
semiconductor device of the small size 
which cannot arrange the index mark 
which consists of an alphabetic character, 
and an index mark can be easily 
recognized also in the case of mounting to 
a mounting substrate. 
[0019] 

[Embodiment of the Invention] The 
gestalt of suitable implementation of the 
manufacture approach of of the 
semiconductor device and semiconductor 
device concerning this invention is 
explained to a detail, referring to an 
accompanying drawing below. In addition, 
in this description and a drawing, 
duplication explanation is omitted by 
****** which attaches the same sign 
about the component which has the same 
functional configuration substantially. 
First, a general wafer level CSP 



technique is explained, referring to 
drawing 1 - drawing 2 . 
[0020] (A) a copper pillar - ****** - the 
electronic circuitry (not shown) which has 
a predetermined function is formed in the 
principal plane (circuit forming face) of 
the semi conductor wafer 1 of the usual 
wafer process. Then, the insulator layer 
13 which has opening (not shown) is 
formed in the principal plane upper part. 
Then, wiring (not shown) which connects 
the electrode pad 14, and this electrode 
pad 14 and electronic circuitry is formed. 
The electrode pad 14 is formed on an 
insulator layer 13. Next, an insulator 
layer 15 is formed all over the principal 
plane top of the semi-conductor wafer 1. 
By a phot lithography techniques, 
opening which exposes a part of front face 
of the electrode pad 14 is formed in an 
insulator layer 15. Next, wiring 16 is 
formed on the exposed electrode pad 14 
front face and an insulator layer 15. Next, 
a resist is applied all over the principal 
plane top of the semi-conductor wafer 1. 
Opening of a predetermined 
configuration is formed in a resist by a 
phot lithography techniques. This 
opening is located on the front face of 
wiring 16. Then, the copper post 2 which 
consists of copper is formed by 
electroplating in opening prepared in the 
resist. This copper post 2 is seen from the 
upper part of a semiconductor device, and 
is arranged in the shape of a grid (letter 
of a matrix). This copper post 2 functions 
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as wiring for connecting electrically the 
electrode pad 14 and wiring 16 which 
were formed on the semi conductor wafer 
1, and the external connection terminal 5 
formed on the copper post 2 at an after 
process. In addition, about the pattern of 
the resist for forming the copper post 2, it 
mentions later further. ( Drawing 1 (A)) . 
[0021] (B) Fill up closure resin 3 with the 
resin seal following ** for the copper post 
2 to the whole surface of the principal 
plane of the semi conductor wafer 1 to 
wrap height thoroughly ( drawing 1 (B)). 
Restoration of closure resin 3 is 
performed by the transfer mold method, 
the potting method, print processes, etc. 
[0022] (C) Carry out grinding of the front 
face of closure resin 3 by the abrasive 
material 4 until the top fa!ce of each 
copper post 2 buried in closure resin 3 is 
exposed by the resin grinding following ** 
(drawing 1 (C)). 

[0023] (D) external connection terminal 
type ** - subsequently to the top face of 
the copper post 2, form the external 
connection terminal 5 in the shape of a 
grid (letter of a matrix) by performing the 
following processes. This external 
connection terminal 5 functions as a 
terminal which connects electrically 
wiring on the mounting substrate with 
which the piece [ of an individual ] ized 
semiconductor device and a 
semiconductor device are mounted 
separately. First, the metal mask for 
forming the external connection terminal 



5 is prepared. This metal mask has two or 
more openings corresponding to 
arrangement of the copper post 2 so that 
the external connection terminal 5 can be 
formed in the top face of the copper post 2. 
Subsequently, a metal mask is laid on the 
front face of closure resin 3 so that it may 
be located in the copper post 2 upper part 
where two or more openings correspond. 
Then, the external connection terminal 5 
is formed by slushing soldering paste 
throughout this metal mask ( drawing 1 
(D)). In addition, on closure resin 3, 
soldering paste can form the external 
connection terminal 5 in the top face' of 
the copper post 2, even if alignment of 
opening of a metal mask and the top face 
of the copper post 2 is not performed 
strictly, in order not to fix. For this reason, 
strict nature is not required of the 
configuration of the resist in (A) copper 
post formation process in the 
configuration of a metal mask. The 
semiconductor device of package -ized a 
large number is formed on the 
semiconductor wafer 1 through the 
above process. 

[0024] (E) By the piece ized of individual 
following **, piece[ of an individual ]ize 
to each semiconductor device 8 with the 
cutting cutting edge 7 which carries out a 
high speed revolution after sticking the 
grinding tape 6 on the rear face (circuit 
agenesis side) of the semi conductor 
wafer 1 ( drawing 1 (E)). 
[0025] (F) The semiconductor device 
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[ having pasted up on the shipment 
grinding tape 6 ] 8 is put on the wafer 
carrier 9, and it is set so that it may be 
located just under the pickup collet 10. 
And it thrusts up with the suction force of 
the vacuum connected to the pickup collet 
10, and the pressure from-below force by 
the device (needle-like pin) 12 separates a 
semiconductor device 8 from the grinding 
tape 6 ( drawing 2 (F)). And after a 
product test is performed, embossing 
adhesion hole 11a of the embossing 
carrier tape 11 is loaded with each 
semiconductor device 8, and it is shipped 
as a product ( drawing 2 R> 2 (G)). 
[0026] In the above, the general wafer 
level CSP technique was explained. With 
the gestalt of each following operation, it 
explains focusing on a different process 
from each process of the general wafer 
level CSP technique mentioned above, 
and duplication explanation is omitted 
about other processes. 
[0027] (Gestalt of the 1st operation) The 
gestalt of operation of the 1st of this 
invention is explained. Drawing 3 is the 
top view which looked at the 
semiconductor device 81 manufactured 
by the manufacture approach of the 
gestalt this operation from the principal 
plane side. The semiconductor device 81 
is characterized by using the 
configuration of external connection 
terminal 51a for four corners for this 
external connection terminal 51a as an 
index mark which shows the mounting 



direction of a semiconductor device 81 
among the external connection terminals 
51 arranged in the shape of a grid (letter 
of a matrix) unlike the configuration of 
other external connection terminal 51b. 
[0028] Explanation of the formation 
approach of this external connection 
terminal 51 uses first the resist which 
has the pattern shown in drawing 3 as a 
resist for forming the copper post 2 in (A) 
copper post formation process. That is, 
among the copper posts 2 arranged in the 
shape of a grid (letter of a matrix), as 
shown in drawing 3 the pattern shown 
in drawing 3 is adopted as a pattern of a 
resist so that the configuration of the 
copper post for four corners can be formed 
as the configuration of other copper posts, 
and a different configuration. The resist 
pattern whose cross-section configuration 
of opening of the part corresponding to 
external connection terminal 51a is a 
square is used for a detail. 
[0029] Furthermore, in CD) external 
connection terminal formation process, 
the metal mask of the pattern shown in 
drawing 3 is used as a metal mask for 
forming the external connection terminal 
5. That is, as shown in drawing 3 , the 
pattern which showed the configuration 
of external connection terminal 51a for 
four corners to drawing 3 R> 3 as a 
pattern of a metal mask among, the 
external connection terminals 51 
arranged in the shape of a grid (letter of a 
matrix) so that it might become the 
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configuration of other copper post 51b 
and a different configuration is adopted. 
The metal mask pattern whose 
cross-section configuration of opening of 
the part corresponding to external 
connection terminal 51a is a square is 
used for a detail. 

[0030] In addition, in order not to fix on 
closure resin 3, even if, as for soldering 
paste, alignment of the opening location 
of a metal mask and the top face of the 
copper post 2 is not performed strictly, 
the configuration of the external 
connection terminal 51 becomes settled 
with the configuration of the top face of 
the copper post 2. For this reason, strict 
nature is not required of the 
configuration of opening of the resist in 
(A) copper post formation process in the 
configuration of opening of the metal 
mask in (D) external connection terminal 
formation process. 

[0031] Moreover, what is necessary is just 
to be able to distinguish that the 
configurations of external connection 
terminal 51a of four corners differ, when 
a semiconductor device 81 is seen from a 
top face although soldering paste 
transforms some with the heat at the 
time of a reflow. Since the configuration 
where the semiconductor device 81 was 
seen from the top face is decided by the 
configuration of the base of the external 
connection terminal 51, i.e., the 
configuration of the top face of the copper 
post 2, some deformation of the soldering 



paste at the time of a reflow does not 
affect using external connection terminal 
51a as an index mark. 
[0032] A semiconductor device 81 which 
shall be different from the configuration 
of other external connection terminal 51b 
in the configuration of external 
connection terminal 51a for four corners 
among the external connection terminals 
51 arranged in the shape of a grid (letter 
of a matrix) is manufactured through the 
above process. 

[0033] As explained above, according to 
the gestalt of this operation, the 
configuration of the external connection 
terminal 51 can be used as an index mark. 
For this reason, there is the following 
outstanding effectiveness. . 
** Since the process of the dedication for 
giving an index mark becomes 
unnecessary, the positioning activity for 
doubling an index mark with the location 
of each semiconductor device becomes 
unnecessary. 

** Since the configuration of an external 
connection terminal is used as an index 
mark, unlike the conventional technique 
which formed the index mark using ink, 
it is avoidable that an index mark secedes 
from a semiconductor device. Moreover, 
unlike the conventional technique which 
formed the index mark using the laser 
beam, degradation of the circuit pattern 
inside equipment can be prevented. 
** One side (diameter) is 400-micrometer 
(0.4mm) extent, and the magnitude of the 
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external connection terminal 5 can 
recognize the configuration with the 
naked eye. For this reason, the mounting 
direction can be distinguished easily. 
[0034] (Gestalt of the 2nd operation) The 
gestalt of operation of the 2nd of this 
invention is explained. Drawing 4 is the 
top view which looked at the, 
semiconductor device 82 manufactured 
by the manufacture approach of the 
gestalt this operation from the principal 
plane side. The semiconductor device 82 
is characterized by to use the 
configuration of external connection 
terminal 52a other than the external 
connection terminal near a center (the 
field C in drawing) for this external 
connection terminal 52a as an index 
mark which shows the mounting 
direction of a semiconductor device 82 
among the external connection terminals 
52 arranged in the shape of a grid (letter 
of a matrix) unlike the configuration of 
other external connection terminal 52b. 
[0035] In order to form the configuration 
of this external connection terminal 52, 
about the point using the resist of the 
pattern shown in drawing 4 in (A) copper 
post formation process, and the point 
using the metal mask of the pattern 
shown in drawing 4 in (D) external 
connection terminal formation process, it 
is the same as that of the case of the 
gestalt of implementation of the above 1st. 
[0036] In order to use the external 
connection terminal with which 



configurations differ as an index mark, 
what is necessary is just either other 
than the external connection terminal 
near [ which does not have symmetric 
property ] a center (the field C in 
drawing). According to this point and the 
gestalt of this operation, unlike the 
gestalt of implementation of the above 1st, 
the external terminal which functions as 
an index mark does not necessarily need 
to be prepared in a part for grid like 
(letter of matrix) four corners. For this 
reason, on terminal layout design, even if 
it is the case where an external 
connection terminal is not prepared in a 
part for grid-like (letter of matrix) four 
corners, an index mark can be prepared 
and a degree of freedom arises in 
terminal layout design. 
[0037] (Gestalt of the 3rd operation) The 
gestalt of operation of the 3rd of this 
invention is explained. Drawing 5 is the 
top view which looked at the 
semiconductor device 83 manufactured 
by the manufacture approach of the 
gestalt this operation from the principal 
plane side. The semiconductor device 83 
is characterized by using this external 
connection terminal 53a as an index 
mark which shows the mounting 
direction of a semiconductor device 83 by 
forming in one the external connection 
terminal which adjoins the external 
connection terminal for four corners, and 
it among the external connection 
terminals 53 arranged in the shape of a 
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grid (letter of a matrix), and being 
referred to as one external connection 
terminal 53a. 

[0038] Like the terminal prepared since it 
connects with an external connection 
terminal for example, on a touch down 
line, it may be prepared for the function 
that two or more terminals are the same. 
In such a case, two external connection 
terminals can be combined and it can be 
referred to as one external connection 
terminal 53a. And the external 
connection terminal 53a can be used as 
an index mark by forming external 
connection terminal 53a from which this 
configuration differs. 

[0039] In order to form the configuration 
of this external connection terminal 53, in 
the process shown in drawing 1 (A), two 
or more electrode pads (for example, 
electrode pad for supplying touch down 
potential to an electronic circuitry) of the 
same function are mutually connected 
with the wiring 16 on an insulator layer 
15. Then, the copper post 2 is formed 
using the resist which has opening of the 
cross- section configuration shown in 
drawing 5 . That is, the copper post 2 is 
formed using a resist like drawing 5 
which exposes the wiring 16 surface 
upper part corresponding to external 
connection terminal 53a used as an index 
mark, and the wiring 16 surface upper 
part corresponding to other external 
connection terminal 53b. Then, in the 
external connection terminal formation 



process shown in drawing 1 (D), an 
external connection terminal is formed 
using the metal mask which has opening 
of the cross- section configuration shown 
in drawing 5 . That is, an external 
connection terminal is formed using a 
metal mask like drawing 5 R> 5 which 
exposes the post3 surface upper part 
corresponding to external connection 
terminal 53a used as an index mark, and 
the post3 surface upper part 
corresponding to other external 
connection terminal 53b. 
[0040] (Gestalt of the 4th operation) The 
gestalt of operation of the 4th of this 
invention is explained. Drawing 6 (A) is 
the perspective view of the semiconductor 
device 84 manufactured by the 
manufacture approach of the gestalt this 
operation. It is characterized by a 
semiconductor device 84 differing the 
color of side face 84a of 1 from the color of 
other side -face 84b. Various information 
can be made to hold by combining 
existence, color, etc. of coloring. 
[0041] In the shipment process of the (E) 
semiconductor device shown in drawing 
2 , coloring to the side face of a 
semiconductor device can be carried out, 
after the semiconductor device has been 
attracted by the pickup collet 10. 
[0042] Although the surface mounting of 
one layer was in use as the mounting 
approach of a chip-size package, as the 
technical trend which raises packaging 
density changes and it was shown in 
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drawing 6 (B), the mounting direction can 
be checked easily [ since the index mark 
of each semiconductor device arranged up 
and down is in the side face of a 
semiconductor device even if it is the case 
where multilayer- structure -ize d 

mounting is performed / in case it mounts 
to a mounting substrate ]. 
[0043] (Gestalt of the 5th operation) The 
gestalt of operation of the 5th of this 
invention is explained. Drawing 7 (A) is 
the top view which looked at the 
semi conductor wafer 1 before piecefof an 
individual ]izing from the rear-face 
(circuit agenesis side) side in the 
manufacture approach of the gestalt this 
operation. With an example shown in 
drawing 7 (A), the field classified by the 
dotted line shows one semiconductor 

device. Drawing 7 (B) shows the 

semiconductor device 85 after being 
piece [ of an individual Hzed. Thus, with 
the gestalt of this operation, as were 
shown in drawing 7 (A), and an index 
mark is given to the rear face of the 
semi -conductor wafer 1 in the phase of 
wafer level and it was shown in drawing 
7 (B), it is characterized by arranging an 
index mark at each semiconductor device 
85 after piece [ of an individual Hzing. 
[0044] With the gestalt of this operation, 
the information on the class of 
semiconductor device, the mounting 
direction of the semiconductor device to a 
mounting substrate, the direction of the 
semiconductor device itself, etc. is given 



as an index mark by text (xxx ABCD) and 
the black dot at the lower left of [ in 
drawing ] the text. 

[0045] As shown in drawing 7 OB), in 
order to give an index mark appropriately 
to the semiconductor device after being 
piece [ of an individual Hzed, without 
carrying out a location gap, it is 
necessary to make it correspond to the 
size of each semiconductor device, and to 
give an index mark. In order to make text 
etc. correspond to each semiconductor 
device, the approach of positioning using 
the configuration (cage hula) of the 
semi conductor wafer 1, the method of 
seeing through and positioning an 
internal pattern from the rear face of the 
semiconductor wafer 1, etc. are 
employable. 

[0046] And performing pitch migration 
according to the magnitude of each 
semiconductor device, after justifying 
only the inclination of the circuit pattern 
currently formed in the interior of 
equipment, and one specific point, it can 
bundle up on wafer level and an index 
mark can be given. Thus, since the index 
mark formed in a semiconductor device 
can be given on wafer level according to 
the gestalt of this operation, positioning 
with the equipment for giving each 
semiconductor device and index mark 
which give an index mark in the 
condition of haying been piece [ of an 
individual ] ized like before and which 
had gone to accumulate becomes 
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unnecessary. Therefore, large compaction 
of the processing time in the process 
which gives an index mark is possible. 
[0047] (Gestalt of the 6th operation) The 
gestalt of operation of the 6th of this 
invention is explained. Drawing 8 (A) is 
the top view which looked at the 
semi conductor wafer 1 before piece [ of an 
individual ]-izing from the rear-face 
(circuit agenesis side) side in the 
manufacture approach of the gestalt this 
operation. With an example shown in 
drawing 8 (A), the field classified by the 
dotted line shows one semiconductor 
device. Drawing 8 (B) shows the 
semiconductor device 86 after being 
piece [ of an individual Hzed. Thus, with 
the gestalt of this operation, as were 
shown in drawing 8 (A), and an index 
mark is given to the rear face of the 
semi conductor wafer 1 in the phase of 
wafer level and it was shown in drawing 
S (B), it is characterized by arranging an 
index mark at each semiconductor device 
86 after piecet of an individual Hzing. It 
is the same as that of the gestalt , of 
implementation of the above 5th at this 
point. 

[0048] In the gestalt of this operation, 
characteristic one is in the point which 
made the index mark smaller enough 
than the magnitude of each 
semiconductor device 87. That is, even if 
it is the case where an index mark is 
given to the rear face of the 
semiconductor wafer 1, without 



performing relative positioning of each 
semiconductor device 86 (field divided by 
the dotted line in drawing 8 (A)), and an 
index mark, the magnitude of an index 
mark is set as the magnitude of extent by 
which at least one index mark is given to 
each semiconductor device. 
[0049] As mentioned above, according to 
the gestalt of this operation, by giving 
two or more index marks to one 
semiconductor device 86, it is not caught 
by the location concept of a 
semiconductor device, but an index mark 
is arranged and the thing of it can be 
carried out. Moreover, after piecet of an 
individual ]-izing of a semiconductor 
device can grasp the information which is 
needed for each semiconductor device by 
at least one index mark being arranged. 
[0050] (Gestalt of the 7th operation) The 
gestalt of operation of the 7th of this 
invention is explained. Drawing 9 (A) is 
the top view which looked at the 
semi conductor wafer 1 before piecet of an 
individual Hzing from the rear-face 
(circuit agenesis side) side in the 
manufacture approach of the gestalt this 
operation. With an example shown in 
drawing 9 (A), the field classified by the 
dotted line shows one semiconductor 
device. Drawing 9 (B) shows the 
semiconductor device 87 after being 
piecet of an individual Hzed. Thus, with 
the gestalt of this operation, as were 
shown in drawing 9 (A), and an index 
mark is given to the rear face of the 
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semi conductor wafer 1 in the phase of 
wafer level and it was shown in drawing 
2 (B), it is characterized by arranging an 
index mark at each semiconductor device 
87 after piecet of an individual Hzing. It 
is the same as that of the gestalt of 
implementation of the above 6th at this 
point. 

[0051] In the gestalt of this operation, 
characteristic one has an index mark in 
the point which shows the direction of [ at 
the time of mounting a semiconductor 
device 87 in a mounting substrate ] that 
it is a notation. With the gestalt of this 
operation, the index mark to which the 
segment which has the starting point and 
a terminal point, and the mark which 
shows that it is a terminal point were 
given is used. Specifically, this index 
mark consists of arrow heads. 
[0052] Since it is difficult to arrange the 
index mark formed in a semiconductor 
device with the miniaturization of a 
semiconductor device, the index mark 
which does not need a large area 
comparatively is needed. In order to 
realize this, as shown in drawing 8 , how 
to give only a black dot to each 
semiconductor device in the state of a 
wafer can be considered. However, by this 
approach, although a black dot is given to 
each semiconductor device, the black dot 
given to each semiconductor device after 
being piecet of an individual Hzed is 
predicted, also when not functioning as 
an index mark. That is, in an index-mark 



grant process, when a gap arises in the 
alignment of the location of each 
semiconductor device, and the equipment 
(for example, nozzle part of ink jet 
equipment) which gives an index, after 
the index mark of all semiconductor 
devices has shifted, it will be given. It 
may be given to the semiconductor device 
with which the index mark which should 
be given essentially adjoined. Therefore, 
although the 1st pin of the piecet of an 
individual Hzed semiconductor device 
originally exists in the lower left of space, 
it may be distinguished as if it existed in 
the upper right. 

[0053] Drawing 10 (A) shows the case 
where a gap arises in the alignment of 
the location of each semiconductor device, 
and the equipment (for example, nozzle 
part of ink jet equipment) which gives an 
index, in the index-mark grant process. 
Drawing 10 (B) is drawing showing each 
semiconductor device piecet of an 
individual Hzed from the semi conductor 
wafer shown in drawing 10 (A). Even if 
the above alignment gaps arise according 
to the gestalt of this operation so that it 
may understand, if drawing 10 (B) is seen, 
to each piecet of an individual Hzed 
semiconductor device, it can distinguish 
certainly that the 1st pin exists in the 
lower left of space. Drawing 10 (C) shows 
the case where the dimension of each 
semiconductor device piecet of an 
individual Hzed is larger than the 
semiconductor device shown in drawing 
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10 (B). Though the dimensions of each 
semiconductor device piece [ of an 
individual Hzed differ according to the 
gestalt of this operation, to each piecet of 
an individual Hzed semiconductor device, 
it can distinguish certainly that the 1st 
pin exists in the lower left of space. 
[0054] As mentioned above, according to 
the gestalt of this operation, the index 
mark other than the effectiveness 
described with the gestalt of 
implementation of the above 6th can be 
arranged also about the semiconductor 
device of small size. Furthermore, 
according to the gestalt of this operation, 
an index mark can be arranged, without 
taking into consideration the alignment 
gap with the location of each 
semiconductor device, and the equipment 
(for example, nozzle part of ink jet 
equipment) which gives an index. 
Furthermore, according to the gestalt of 
this operation, an index mark can be 
arranged, without taking the dimension 
of each semiconductor device into 
consideration. 

[0055] As mentioned above, although the 
suitable > operation gestalt of the 
semiconductor device concerning this 
invention and its manufacture approach 
was explained referring to an 
accompanying drawing, this invention is 
not limited to this example. If it is this 
contractor, it will be clear that it can hit 
on an idea for various kinds of examples 
of modification or examples of correction 



in the criteria of the technical thought 
indicated by the claim, and it will be 
understood as what naturally belongs to 
the technical range of this invention also 
about them. 

[0056] For example, with the gestalt of 
the above mentioned implementation, 
although the manufacture approach of 
the semiconductor device by the wafer 
level CSP was explained, the 
semiconductor device ( drawing 3 - 
drawing 5 ) explained with the gestalt of 
the above 1st - the 3rd implementation is 
not restricted, when manufactured with 
the wafer level CSP. 

[0057] Moreover, although the external 
connection terminal is prepared in 
grid like (letter of matrix) all in drawing 
3 ■ drawing 5 , this invention is not 
limited to this. Even if it is the case 
where the external connection terminal is 
not prepared in the shape of a part of grid 
(letter of a matrix), it is possible to 
operate this as an index mark by 
changing some [ which is prepared ] 
configurations of an external connection 
terminal. 

[0058] Moreover, although the gestalt of 
the 3rd operation explained the case 
where formed in one the external 
connection terminal which adjoins the 
external connection terminal of four 
corners, and it, and it was referred to as 
one external connection terminal 53a 
( drawing 5 ), this invention is not limited 
to this. The external connection terminal 



which formed two or more external 
connection terminals in one is not formed 
near the center of a semiconductor device, 
but should just be formed in the location 
which can function as an index mark. 
[0059] Moreover, the index mark is 
explained as a mark to show the 
mounting direction of the semiconductor 
device to a mounting substrate at a part 
of gestalt of the above-mentioned 
implementation. However, this index 
mark may be a mark which shows the 
direction ,of the semiconductor device 
itself. That is, an index mark may be a 
mark which shows the location where one 
pin mark of a semiconductor device exists. 
[0060] Moreover, the external connection 
terminal which functions as an index 
mark is explained by the gestalt of the 
above-mentioned implementation as a 
terminal electrically connected to the 
electronic circuitry. However, this index 
mark may be the terminal which is not 
electrically connected to the electronic 
circuitry, and the so-called non 
connection pin. 

[0061] Moreover, although being changed 
suitably is assumed with the advance of a 
semiconductor manufacturing 
technology, about the process which is 
directly unrelated to the description of 
this invention, each production process 
shown with the gestalt of the 
above-mentioned implementation is not 
limited to the process of the gestalt of the 
above-mentioned implementation, but 
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can be changed suitably. 
[0062] 

[Effect of the Invention] It will be as 
follows, if the main effectiveness of this 
invention is enumerated as explained 
above. 

** Since the process itself which gives an 
index mark becomes unnecessary, the 
positioning activity for doubling an index 
mark with the location of each 
semiconductor device becomes 
unnecessary. 

** Since the configuration of an external 
connection terminal is used as an index 
mark, unlike the conventional technique 
which formed the index mark using ink, 
it is avoidable that an index mark secedes 
from a semiconductor device. Moreover, 
unlike the conventional technique which 
formed the index mark using the laser 
beam, degradation of the circuit pattern 
inside equipment can be prevented. 
** One side (diameter) is 400-micrometer 
(0.4mm) extent, and the magnitude of an 
external connection terminal can 
recognize the configuration with the 
naked eye. For this reason, the mounting 
direction can be distinguished easily. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[ Drawing l] It is the explanatory view 



f 



showing the production process of a 
chip size package. 

[Drawing 21 It is the explanatory view 
showing the production process following 
drawing 1 . 

[Drawing 31 It is the top view of the 

semiconductor device concerning the 

gestalt of the 1st operation. 

[Drawing 4 1 It is the top view of the 

semiconductor device concerning the 

gestalt of the 2nd operation. 

I Drawing 5l It is the top view of the 

semiconductor device concerning the 

gestalt of the 3rd operation. , 

[Drawing 61 It is the top view of the 

semiconductor device concerning the 

gestalt of the 4th operation. 

[Drawing 71 It is the top view of the 

semiconductor device concerning the 

gestalt of the 5th operation. 

[Drawing 8l It is the top view of the 

semiconductor device concerning the 

gestalt of the 6th operation. 

[Drawing 9l It is the top view of the 

semiconductor device concerning the 

gestalt of the 7th operation. 

[Drawing 101 It is the top view of the 

semiconductor device concerning the 

gestalt of the 7th operation. 

[Description of Notations] 

1 Semi conductor Wafer 

2 Copper Post 
-3 Closure Resin 

4 Abrasive Material 

5 External Connection Terminal 

6 Grinding Tape 
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7 Cutting Cutting Edge 

8 Semiconductor Device 

9 Wafer Carrier 

10 Pickup Collet 

11 Embossing Carrier Tape 

12 1 Pressure-from-Below Device 
(Needle-like Pin) 

13 Insulator Layer 

14 Electrode Pad 

15 Insulator Layer 

16 Wiring 

[Translation done J 
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(^WftRJi^-'o*****, ~>a (KS) i ! 4 0 0 m m 
(0. 4mm) S^T-fc?), ^)8IT-- : E:©^Sr|git-r 5 

[0011] «tt©R*5^«B»ttj8^Sr, 
© 4 Bffi«^ttB^5^lBS«tt*iii«-©^i- 
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(4) 

5 

©n& ztmma&f-tf, jjf*oiwiwcintWKa»iw 

[0 0 12] *7t, m&74l/\Z.ifemZfo%ftW&iW&& '0 

[0 0 13] £fc, ±|EIHHS:»*-t-5fc«). #»W© 
fc**©«ffi^y Ki. HuiE¥*#g«©±*E±S$Sr 20 

fcot, m £ © MM-emtWKiasiJW (cie^ij $ ixfcttrE 

[0 0 14] 3MKT*fi, lI<Ol^±lT?*)5iS, 

©'f yTy^^v-^i^iMiOfflltfcSri^ 

[0015] #31591© £fel-{t&©&^fc<fcixf*, 
3£11&ffine?*'>a»&9J0 W-Tr. tic X VM&ZthZ^ 

[0016] yf?^^- * Sr^zc^u^/u-^tt-S- 
yfy 97^-9 Ztt-S-irZ zk&X%Z> 0 iot-fv 

'JcffiifiS^-Bjgg-efcs,, so 



(5 

[0017] ±E«ie*Sfe»C*JV^T, 1 0©^««£gfi 

i^jx SrHUHU loOiNJ«:^SC»LT 

2 £JLk©W ^ j/ * 7 -v- * S X 0 iz-ftit£, 

-&LX-f> J r'y*x-*'-*&tt$--fZ>ZktfX'$;Z>o 
[0018] &b\c, -i i/y* y 9 7-^—9 it, 

m*mmmmzmmir%m<D*fa*7iki~s&^xhz>zk 

tfftt. L^ 0 X^fr b * 5 4 - y 9 7 -v- 9 SrlSBT- 

g©ggt>, 4^79 7-?- 9 Sr5g*fc:Bfifrt-<5 Z.k& 
[0019] 

SPft«to^T, 01~m2£r#HBLfcasibt&e)l-f 
5, 

[0 0 2 0] (A) ^tK* hM& 
±S (mmi) fc@ff3t<Dffilt6Sr*-f-5?l^lllK (121 

x, wms<«; K 1 4M:©»^ K 1 4 tmT-ESS 

y Kl 4 ttl&ifegi 1 3±£Jgj£3*l/S. #Ci-, 
«/n 1 ©3fcffi±£ffi£|6»« 1 5 «$Ji5, * h y 
9 97 7-1 ftWf- J: 0 > JfettM 1 5 ttmtt'< y K 1 4 
©*ffi©-«Sraiffl-t-SHJp«*si#ric$ix5 0 ^(c, ft 

UJftfcW^j' Ki 4«i±su ! »ii 5J:(ciai^ 

fcV^ K*sa*'$Jr5. * h >J 9 9'77-<&.m.Z£ 
<o, \sV7 \*\ztemfeB'Jtk<DMa$<>l)Wi$.ZiriZ><, z<d 

Mam*, mmi 6<Dmwj±\z&m-tz>* t<nm, mm 
2d, ^*«ES!t«<D±**»bA-c»^ <$mm t-sa 

M^Mffi/^ Kl 4feJ;0'ie^l 6 t, tlSt 

^ff^i-^fc*©!/^^- no^?-y(;oi>tii, $b 
fc«Jfi-f-5. (Ull (A) ) e 
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[0 0 2 1] (B) UMlfcMk 

&^t, mx* v 2 *^\cmo0,&$.x' 2 ¥-m#-'?^^ 

l<0±B5©£ffi£ttU-CM±»IB3&3tel*i-5 (mi 
(B) ) „ *flh«flg 3 <D%m\X h5^7r— 

[0 0 2 2] (C) ftMStfftl 

2 0±ffii5snflt5jf, W*JW4K:J:oT»ih»JI83 
W^ffiSrWffl-f^ (Hi (C) ) „ 
[0 0 2 3] (D) fttt&ttiTT-flgjA . 
&i^T, ^Jjf^ K2©±ffitc, UTOXottT.n&Mft 
■fZZkKXQ ftffi&Rtf? 5 «r*R^<fryiW) 

©^/w^fi, IHtK^ h 2 ©iffifc^^ifcSiS^ 5 
Sr^J*U5 5«t5^, K2 ©ffiBKfcflS Lfc&ife 

h 2 ±«HJHfcfltf-3 J; 5 9jyv*9 SrWihlSMB 

^5^^$4x5 (Ell (D) ) „ fcfc, (iA/fc^-^ 
h HWlfcW/Ii 3 ±T»i@* Lfctvfcft. * */w* * © 
Mtf h 2 ©lit ©fit ^WisSf Cffb 

*wfe<-Cfc, *«88ft*fiHy-5&, h 2 <D±.ffi\zB 

[0 0 2 4] (E) fiJtft 

t, m*<D¥m&mw8\zmftikirz> mi (e) > . 

[0 0 2 5] (F) ffifflf 
MJf-7'6±l:S*$JifcSS©f^I8li, -7 
x^t!J7 9tttf,tl, t'-y^Ts/T 0 ^ Us/ h lO 

T-yrf=2 Is -y V 1 0fC®^$ttfc/<^r=. — A©tS?|^jt 
^#±(f«S« (£W©t°V) 1 2\C£Z9*%±\f7JK£ 
9. i MWJ£3£«8fc«Ffiij7 L -7 r 6 J; 3 (1212 

(F) ) . ^LT, i*©fi*gt8ii, Kfpf.^ h 

«*7L1 1 al:S«JHT, Sn p pi LTmW£H5 (13 
2 (G) ) o 

[0 0 2 6] EJLk, -Wi^x^u^CSP» 

mbteV x/^^C S Pgfl5©#Xg£:ti:gft5XfI 
fc+'C.-KitiiW L, {tiWXfSKo^Tfim^tftW^B&l- 



5 

[0 0 2 7] (jg 1 ©Jli£©ffiJfi) #3693©* 1 ©HJ£ 

o»M»wov>-ctt«i-«. ni3fi, *mm<Dftm<DWtm 

Bait$*tfc^SBSBB6«l^5 1©5*>, 4 HaB#©fl-«« 
«SS^-5 1 a©^Srte©^»SBRj«T-5. 1 h<OM^t 
S^5t©iL, 1 a *¥&»mW 

8 l®JK3S:frrii«:5*iM' yfy^^-^i LTfiJffl-f 

[0 0 2 8] d^^^asSSttSB^S KDj&JSfcfrifcfcoV* 
TtftBJi-Si, ST, (A) h^lSt*i^ 
X, $3^:* h 2 Srff^i-^fcfeOU-v 5 ^ h h LT, HI 3 

*>, HI3ic^Lfc'J; 5fc, WTJW) fcB«-f« 

h 2©5*>, 4B»^©«7i?^ KOJK*tSr, tt© 
lEtf* h©MirI*5«i LT»/£L5> 5 J; 
Ui?^ H©yN°^ — yt LT, igSf^Lfc^ — USrSI 

20 ©MP^W®fE^^E^^T*fc5 i/-^ h/** — 

[0 0 2 9] (D) WSi^T-MlStfc 

LT, HI 3 Kl^Lfe/^ ->-©;>< ^./W^^SrffllN5 0 

-*-**>*>, m 3 Lit j: ok, mrnm t-ia 

Si- 5 fl-gBS^iSST- 5 1 © o *> , 4 ISfl5^©^gB^*iS 
T-5 1a©ltt, i©«^F5 1b©«tS^5 

«t 5 lc, ^/w^^©/^-yt lt; HI 

30 f51a (^j^i-5@Hff©MP^©«irE»^Eg^^T ; 

[0 0 3 0] /£*J, ^±^fc-^— XM4, WlhWJJS 3 JtiT 
«@*L^t^fcft>, ^ ^•/v-r^^©^P'f4fiilM^^ N 

ternm* 5 1 (oMmt, m-tf* v 2 ©jbEw^wct 9 

r©fc*. '(D) ^ttSE^giS^-^xetcjaJt 
5^^/w^^©MP|fS©^{4, (A) Hl^^. h^fife 
Xffitc*Jtt5 h©Pflp$B©^(Si?^'t4SrS* 

40 [003 1] 4fc, ttA/fc-i— ^ Ntty 7d— Np©HftT' 

4 ^<D^%mm^f- 5 1 a©fWWi5:iWJ 

(±, ^SBftttW^-S 1 ©HEE©^, i-fcfc>*>. 

5I±A/^-^ h©#'>©^(4, ^-gB«^^5 1 a 

5t>©Tf4^v\ 

[0032] ^©is&Sir, (frJW) tE. 

50 e$H7b^-gp^*^-5 i©5*>, 4 
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[0 0 3 3] U±Um\^tcXj{c, *3IJto»<BfcJ;ix 
•tf. H-ffi«««W-5 1 ? * t u 

TfiJffl-f5w t^x-#5o wOfcft. :WToJ: 5ftS2^ 
Jt3!l^&;as;fe.3. 

6 art &isHr?#*. ^fyf 

(D^ffi^S^- 5 co*# $ fi, -m (EH) # 4 o o n 

m (O. 4mm) WXhK) , rtlB-C^O^SrBSRi- 
[0 0 3 4] (12 ©|SESS©JK«) #369!©* 2 (OUtfe 

EBS Jrfc^SBSSRJS^ 5 2 © o t>, f *«-5SO#l-SB« 

[0 0 3 5] d>d>3^mnMEMHF- 5 2 ©^Sr^i"5 
(A) *^f'»j«ie^*S^-Cia4^Lfc 
/^-y©u-^hSrffli,>5„fi, *><fctf, (D) 
^^-^XStc*3^Tlll4tc^Ufc^^ — VW^^/w 

[0 0 3 6] J&ftto&teZftnffifcmtt-i ^7* 

frtiE (Hf©tii*c) ©^^^^©^-fH^-e 
feixtfi^o ;i©£, ^JlJSw^ftgK.fctMi, -kfEIBi 

[0037] (ib 3 (Dmmnmm) *%W(om 3 ©hjs 



lo©^S8RjB^-5 3 a ii-«ri:MJ:t», d©fl-gB 

sawe^ 53a **m#mm s 3 (ommxft &*-r<< >- 
[0038] ^ajgasas^fctt, mvt.mm.y'i yt« 

S^fflJSaftJifrT- 5 3a ^ i J: 9 , -t 

W^aSSttS 1 ?- 5 3 a SrW^j/^^-^-^i LTT^Jffl 

[0 0 3 9] frfr^KW&m&l- 5 3 
fcftKtt, 01 (A) »C^$ttfcXS{C*5^T, Rl— « 

WifeftCtfrVK) £, MUMRl'5±e>eill 
6\z&^xm^£fflgtfZ<, H5tr^:L/ci»rffi 

^fflJ^4g^5 3 a fcMJCi-5B» 1 6*ii±ai5,ftlflte 
©fl-gf5lgigc$SBT- 5 3 btcM«i-5ieilSl 6*E±gf5£riI 

^$tt5o *<Dfe, mi (D) fC^^tbfc^SB^ffi^ 

^%?L*jv>^*?*m\'^xftnmm^mt$LZfrz>o 

5 3a h 3*ffi±a5St5tec0^g|JS 

^ffl^F 5 3b h 3 Sffi±fB$r^m-r 5H 

30 5©J;5*^^>'W^^Sr^fflLT^gSSigcSSS^^j« 

[0 040] (SS 4 comMvMM) *&9i<DflS 4 co^Jg 

<DBm^<»<^xm.w-tz>o me (a) «, ^mmmm 

fiijffi8 4 bWfeftlJfcStCt Lfcr tSr#®i LT 
[0 04 1] ^NVfKKBoMS^ o*fef±, El 2 fc* u 

40 (e) ^{*s«©m#xsic:*5^T, ^mttmmtf 

[0 0 4 2] fy/f-fX^-^-^mSHt 
(±, 1/f cDEH2£tfS£ire;fc£;as, IS3g«flESri««>5a 

mwifafrmti,, 0 6 (b) {c^ufcj; &mmm 
ikLftnmzrrbm^X'hixh, ±T(csafii-5## 

zztfrb, nmmmiz>$Lxmm-t?>mz®u\zn$i 

so [0 0 4 3] (!5©Jl©fJ) 5 (D^fo 
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OJKfiKo^Tt&WI-So 1217 (A) fi, *£%<OT&ffi 

(A) Km Ufc-fiajT-tt. *«»cJ:t)E^*n5««36S 
-ocD^^»Sr^LTV^c 07 -(B) HtflJfrflsS 
*Lfcft©#3M«S« 8 5^LTV^o r©<t9t, * 
HJ£©^ffi-e«, 07 (A) IC^LfcJ: 5i-, 

tZttS-V, 1217 (B) (C^L-fcJ; iHJHfcLfcSfc 
8 5 K4 y 9 7.-^-9 ^ffi«$^5 

[0044] *3SJIS©J&»T?tt, -fvfs'^^-^J: 
LT, X^titSR (xxx A B C D) k, ^(DX^Wl 

[004 5] 17 (B) KTjklstc&olZ, mftfc&tltc 

[0046] tit, mmftmzM&tzfrx^zmWL'* 
i7*,'M-"<A'-e— fiLt'f i/-???*-*— 9* 

<b $ ft fc^-CM ^7 y ? * - ^ £ «■ Vi- 5 «> 

yry 9^—9 sr^-rsie^tefta^a^rao^ 

[0 04 7] (*6©3t*©»lB) *«W©jB6©3U6 
»^ffif-o^TtftBJi--5 0 1218 (A) fi, *%M<DWm 

mm (Efs^^ffi) ffl*»e>*7t¥ffiH-c*>*. is 

(A) Ic^ Lfc— «-C»4. *»ti*)E^Six5ffl«ds 
-o©¥fMl^TL,TV^. 1218 (B) f4<ffl>Nb$ 
Hfc^©^#:^e8 6 Sr^LT^So r.<£>J:5lc:, * 
XJ£©7l2*§-m, (218 (A) K^Lfc«fc 51~, 

^Srtt4U S8 (B) LfcJ: 5 fc, flJMfc Lfcf* 

r irSr#^i: LTl^S. r.co.6T-f4, ±IB£I 5 ©JlJScD 



12 

[0 0 4 8] *mS<D^I-*JV N T^«j^Wtt, -f ^ 
xy?*^— >£<B*tf>¥^#2£«8 7co^:#$J;«9-t 

$#£g8 6. (1218 (A) tC*SV^T**»Cj:«3EIBSix 

.[0 0 4 9] SX±<D£5\z, &mi&<nMmz.£tit£, 1 

oO*»#8l 8 6 KWtVOJ y97^-9*tt** 

[00 5 0] (£7 OSOSO^llfi) 4&tm<Ol6 7 
<Oi(^litCOV>TlftBJ-t-5c 1219 (A) J4, frmtefOMWt 

*ffi (laliS^^ffi). «*»e>*fcspB5BlT?*)5. 1219 

(A) fc^ Lfc-0iJ-Cte, ^H^i'JE^^tb^®^ 5 
-oOJ|i«ft:8Iig'Lt^5. 1219 (B) ttflJHbS 

HJgW^fliTH, 1219 (A) tc^LfcJ; 51-, 7x/nU 
^/wmmx^fc'} 1 (VMffiKJ -y ? 
^Srtt-S-U 1219 (B) fc^LfciSl-, flJHkLfc* 

©#¥i*si 8 7 tc-r ^ y > 7.^-9 mm 
30 wmtffimxhZo 

[0 0 5 1] #3fc*©JBttfc*S^T4&*ftfc©f4, -O' 

5i^W75-(p]S-*i-fB-§-T-fcSiV^.^{-fc-5c 

%>*>Z.k Z^-f^-y- tfftJ* is? y ? * i"- 9 

A5fffi$jl5„ ^^\Z\±^O^yfy9^-7—9\±, 

[oo52] *m&mw:<D'}->m<t\cft\,\ ^mftmuK 
40 ;£«>, ttm#}±mm*'&mkv^u >-7y9 x^-? 

frt&WkttZo rtiSrH^-f Sfcfeic, 1218 ir^f J; 5. 

-9k LT«fBLfc^»^fc^M'S*l5. 

9*?3L»s ttemo / Xju&ft) koiT^-i * is hlc-f^ 
so *s^t7t»*, ^T»^#^H«D-Y s^f y9 
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[0 0 5 3]|2110 (A) fi, ■<yfy9*-?— 9 ttS- 

1^3. 010 (B) f±, HI 10 (A) \Z7ik£ivtc¥m# 
5. El 10 (B) Srjiixfifc^a £ 5tc, ^Ml&tojtm 
tLTi, fiimk*ixfcfi*©^i»flc3SlBfctt. Bit" 

t-#5 0 bio (o n; mwk&frzm* <D*m&%i 
ei io (b> \c7j*£titL*mit&m& 

[0 0 5 4] «A±©«t5»-, **Jfeo^<StcJ:tttfJiia 
Si! 6 ©30fi©JBtlBTEaS Lfcgb*(Dte(c, /Jvfr-f X©^ 
*#»«fcB8 LX t> -f >"r y * * 9 £ga»-T 3 r t 

v -m shirrs r t * < -c >-x y 9 9 *&w-t 

srims. ^*16ro^«8}cJ:tbtf, ill* 

[0 0 5 5] «±, SttB9*#ffil,&:P&*&91K:A> 

[00 5 61 Mitf, ±IEHJ6ro^-Cfi, ?i^l"< 

±iBfg 1 ~ss 3 (Dm&vBffiT'm.w vtc^wmm 

(H3~BI5) tt. Jivxu^c S PlCt 9i!ii&£;h, 
[0057] * fc, E13-E15 ^tt*»»lRiB^ 
ix{c:|5g5££Hfrv\, »W (fr?W) ©-|RJfc*ttSS!R 



[0 0 5 8] % 3 ©HflW^fc-Ctt, 4 PPSOfl-gB 

j&U 1 o©^ffl«J»!4«qF- 5 3 a t L-fctfrg-fco^-Ctft, 
SLfc^S (0 5) , ^BJ(i-tl(CPS^$tb^^ 0 ttft 

10 [0059] s-fc, ±SEHJ6eo^ii©— gp-en, ^fyf 

teSSr^i-^— 9X*fo-?Xi>&\<\ 
[0 0 6 0] ±.m$£M(OftmX'lX <<1/<tv9*. 

■v-9 1 Lxmm-t^n^m^^m^mm^n.^) 

[00 6 1] Sfc, ±8a3fe»©JE?«J^Ufc«-Mjtie 
[0.0 6 2] 

' LTt^fcfc, -Y yfy 9 ^-^—9 &4 >"9 &ffi\/^X1& 

&#$im>t>MjBti-z>zk&®mx'Zz <> -<yf 

40 5„ 

®^^^C^C#$fi, -i7J (ES) *S4 0 0 /im 
(0. 4mm) gfffot), rtR-C-tO»«S:B«-r5 

m 1 1 xs<y9--\?<D$i : mx.m*7P-t®.m 
mxh%o 

[El 2] BHfc«S<»jSXSSrS%-t1ttWia-e*>5. 

[El 3 ] Jg 1 ©3S*OJB5l8fcd»*»5^3W*:S?«©JpB5ia 

SO t?fo-5o 
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IS 

[El 4] »2©*lfi<D^J«fci»*»5¥»«c««© s l t D5ia 
[El 5] jS3©^Jte©^i»fca»*»5^*K11©¥ffiB 
[El 6] SB4(OHlfiO^ISlt*»d»4i)t#flsiS«©iFB50 
[17] »5©Hifi©JKI»fcA»*»5¥*#:»«o¥ffi0 

lias] x*€>mk<omm\z.frfrz*mMf&**>*f-m 

[Ell 0] ^7(D^JS©^fl8(C75^5^^«©¥ffi 
ElT*fc5o 

1 ^flJ^/s 



i<5 

2 h 

3 m±mm 

4 

5 

6 Wfi'Jx-^ 

7 «J*r2J 

9 !>i/^y7 

10 \*y9Tv7^ \sy h 

io ll ly^df-y^f-T" 
12 &£±tf«* (fMfcOtV) 

1 3 

1 4 %M'< v K 

1 5 - mm 

1 6 ga^ 



(A) 



(B) 



[Ell ] 



13 

-v/ 



t? 15 



,13 



OF) 



[EI2] 




"TEC 




<D) 
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(E) 
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